Regulation of cholecystokinin secretion by food, hormones, and neural pathways in the rat.
Regulation of cholecystokinin (CCK) secretion was studied in conscious unrestrained rats by simultaneous duodenal perfusion with foodstuffs, intravenous infusion of hormones or neural agents, and arterial blood sampling for CCK bioassay. Duodenal infusion of casein resulted in elevation of plasma CCK from fasting level of 0.5 +/- 0.1 to 3.8 +/- 0.4 pM. Casein hydrolysate, calcium, and glucose did not elevate plasma CCK. Infusion of intact fat had a small, but nonsignificant, effect (1.4 +/- 0.4 pM), whereas infusion of oleate increased plasma CCK to 3.7 +/- 0.6 pM. Thus intact protein and fatty acids are the major dietary intestinal stimuli for CCK release in the rat. The CCK response to protein could be inhibited by somatostatin but not by peptide YY (0.2, 2, or 20 micrograms.kg-1.h-1); intravenous infusion of 1 or 10 micrograms.kg-1.h-1 somatostatin decreased casein-stimulated CCK levels to 1.5 +/- 0.2 and 0.9 +/- 0.3 pM, respectively. Stimulation of vagal discharge with 2-deoxy-D-glucose had no effect on basal or protein-stimulated plasma CCK levels; thus CCK release in the rat does not appear to be modulated by central vagal pathways. Gastrin-releasing peptide increased fasting plasma CCK levels to 1.6 +/- 0.1 pM. Administration of the cholinergic agonist bethanechol, while having no effect on fasting CCK level, inhibited protein-stimulated plasma CCK from 3.9 +/- 0.6 to 1.3 +/- 0.3 pM. Cholinergic blockade with atropine, in contrast, had no effect on basal or protein-stimulated plasma CCK. Thus CCK release is stimulated by dietary protein or fatty acid and by gastrin-releasing peptide and inhibited by somatostatin and bethanechol.